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IntroductIon
The proportion of occupational accidents and diseases are increasing in developing countries. It has been estimated that more than 120 million accidents occurs at work place with occurrence of over 200,000 fatalities each year in developing world. [1] World Health Organization (WHO) stated poor occupational health and reduced capacity of workers can make loss upto10-20% of the gross national product (GNP) of a country. Worldwide, occupational diseases, illnesses, and death accounts for an estimated loss of 4% of the country's gross domestic product. [2] In 2016, International Labor Organization (ILO) estimated that 6300 people die every day due to occupational accidents and over 2.3 million deaths occurs per year as a result of work-related diseases. [3] In Nepal, approximately 20,000 accidents take place at workplace leading about 200 lives lost per year. [4] A study among welders from eastern Nepal [5] showed that 90% of workers were aware of occupational hazards and PPE and 47% were using PPE. Another study conducted among industrial workers in Nawalparasi [6] reported 87.2% workers used any kind of PPE while working in worksite.
Automobile repair artisan is one occupation that contributes to occupational accidents and disease health hazard with higher rates of occupational health hazards, which may exert an influence on workers. [7] Automobile repair artisans are mainly involved in tasks like spraying, paintings, fixing vehicles engines, welding, cleaning, cutting, grinding, servicing etc. where they get exposed to a different hazards like light/radiation, welding fumes, sharp metals, electrical current, heat, noise, spark, vibration, chemical, and the working environment. A hazardous working condition not only brings numerous health risks to the workers' health but also minimizes the enterprise's productivity. [7] [8] [9] Occupational safety and health are important issues today, with extending labor market. To maintain an optimum standard of occupational safety and health at workplace, it is important to have an overall baseline picture of the present worksite scenario, various hazards and their probable health outcomes. Many studies [7, 10] have suggested that different occupational hazards contribute to cause significant adverse health problems like accidents, hypertension, respiratory diseases, skin disease, heart disease, and musculoskeletal problems.
Occupational accident is quite common in Nepal and most of them are related to finger, hand, head, and eye, palm, and leg injuries. However, under-reporting of such cases in Nepal cannot give the actual picture of the workplace. The major cause of under-reporting of such accidents is also attributed to very low awareness on legal provisions concerning OSH among the workers, their union leaders, and management. Occupational safety and health problems are becoming a major challenge in Nepal because of unsafe working environment; congested workplace; lack of supervision, monitoring and training; negligence in the government inspection, monitoring, and supervision system; ignorance as well as carelessness of the workers and employers; use of old or outdated machine or equipment; lack of regular repair and maintenance of tools, machine and equipments; bad house-keeping practices; lack of safety equipments of standard quality; violation of safety rules and unsuitable conditions. [11, 12] There is an information gap on occupational hazards and its awareness among automobile repair artisans in Nepal. Therefore, this study attempts to assess the awareness on occupational hazards, use of Personal Protective Equipment (PPE), and the factors associated with awareness on occupational hazards among automobile repair artisans in Kathmandu, Nepal. The study findings may help to design the interventions for the targeted groups, thus promoting and upholding better health and environment with safety standards.
matErIals and mEthods

Study designs and participants
This study was conducted in Kathmandu, a capital city of Nepal. A cross-sectional study design was adopted with sample size of 400 automobile repair artisans (two-wheeler) calculated based on the following assumptions: prevalence = 47.7%, sampling error (d) = 5%, 95% C.I., and 5% of non-response rate. Stratified followed by simple random sampling was adopted to select the study participants. Automobile repair artisans of Kathmandu metropolitan city were enrolled in the study. The two-wheeler workshop was classified into two categories: medium (employed 10-49 workers) and small (less than 10 workers). A total of 133 workshops was enrolled, having 33 medium type and 100 small types. The participants were drawn proportionally from each workshop from the provided list by simple random sampling. The exclusion criteria were being seriously ill, mentally unstable based on interviewer's judgment of participant's ability to provide answers and four-wheeler artisans.
Data collection and study variables
The study period was between March and September 2015. The interviewer administered semi-structured questionnaire prepared after through literature review was used to collect the information from the study participants. The questionnaire contained information on age, gender, education status, job duration, total working hour per day, training prior to work, awareness on occupational hazards, and use of PPE and was pretested on 40 automobile repair artisans (10% of sample) in workshops of Lalitpur district of similar settings to check the reliability of the study tool. The face-to-face interview was conducted by trained researcher at the work place, after obtaining the signed written informed consent. Ethical approval was obtained from the Institutional Review Committee of Manmohan Memorial Institute of Health Sciences.
Statistical analysis
Statistical analysis was done using Statistical Package for Social Sciences (SPSS) version 15. Frequencies and percentages were reported for the categorical variables. Logistic regression was used to identify the factors associated with the awareness of occupational hazard and use of PPE.
rEsults
Descriptive statistics
All the 400 participants of the study were male. The mean age (±SD) of the automobile repair artisans was 28.58 (±9.9) years. Half of the participants (50.3%) have attended primary level of education followed by the secondary and higher level (43%) and illiterate (6.8%). The mean duration of employment of the artisans was 8.16 (±SD) years. About 51.3%of artisans had ≤5 years of employment record. Of the total, 68% of automobile repair artisans have received pre-service training prior to joining the job. Notably, nearly two-third (67.5%) of automobile repair artisans works greater than 8 hours per day.
Awareness of occupational hazard and use of personal protective equipment
Of 400 automobile repair artisans, 56% reported that they were aware of at least one or more occupational hazards. Heat (53%) was the most common hazard, followed by electric current (52.8%), chemical (52.5%), light/radiation (52.3%), welding fumes (48.8%), sharp metals (42%), Noise (41%), sparks (17.5%), internal environment (12.8%), and vibration (11.3%) as reported by the automobile repair artisans.
Our findings showed that, only 44.3% of the automobile artisans were using at least one PPE at the work. Protective clothing (33.8%) was the most common PPE used, followed by mask (27.3%), steel toed shoes (5%), goggles (3.3%), hard hats (1.5%), gloves (1%), welding helmet/face shield (0.5%) [ Table 1 ].
Factors associated with the awareness of occupational hazard and use of personal protective equipment Our findings showed that those level of education status, having years of work experience and those who received pre-service training prior to joining the work were independent factors associated with awareness on occupational hazards among the automobile repair artisans [ Table 2 ]. The artisans who attended secondary or higher level of education (OR = 8.37, 95% CI: 2.97-23.6) and who have primary level of education (OR = 2.77, 95% CI: 1.06-7.3) were more likely to be aware compared with illiterate artisans. The workers with ≥11 years of work experience (OR = 6.26, 95% CI: 3.16-12.37) were six times and 6-10 years of experience (OR = 2.28, 95% CI: 1.32-3.95) were two times more likely to be aware of occupational hazard than with the under 5 years experienced worker. Those artisans who received pre-service training on work (OR = 3.65, 95% CI: 2.15-6.19) were three times more likely to be aware of occupational hazard than those who did not receive it prior to work.
Further, we found those who received pre-service training (OR = 3.41, 95% CI: 2.17-5.37) and attended secondary or higher level of education (OR = 3.21, 95% CI: 1.25-8.27) were three times more likely to use PPE at workplace [ Table 3 ].
Association between awareness of occupational hazard and use of personal protective equipment at work
We found use of PPE at workplace was three times higher in the workers who were aware of occupational hazards (OR = 3.01, 95% CI: 1.98-4.57) compared with those who were unaware of occupational hazards [ Table 4 ].
dIscussIon
Exposure to occupational hazards result injuries, diseases and death of the workers. An occupational hazard not only harms worker's health but also minimizes the work productivity. It also has profound effect on the socioeconomic well-being of the workers, their families, and dependents. [13] However, scientific knowledge regarding the occupational hazards on different worksite setting in Nepal is still lacking. There is paucity of information on occupational hazards and use of PPE at work among the automobile repair artisans in Nepal; most of the evidence comes from the developed nations. To our knowledge, this study is of first of its kind, examining the awareness of occupational hazards and use of PPE among the automobile repair artisans in Nepal.
Automobile repair artisans especially in Nepal are predominantly a masculine job (males = 100%). The absence of female workers at automobile repair centers typically confirms, females are rarely engaged in vehicle repairs. This result is consistent with the findings from Ghana. [10, 14] The mean age of the participants was 28.58 (±9.9) years. Majority of workers were young; this study found 76.8% of respondents were below the age of 35 years. This finding is uniform to the study conducted in North Western Nigeria. [15] Of the total, fifty (50.3%) percent of the participants had primary education, 43% had secondary and higher education, while 6.8% were illiterate. This finding resembles with the study from India [7] and Nigeria. [16] Our study showed 67.5% (n = 270) of automobile repair artisans work more than 8 hour per day. This finding is consistent with the study on occupational health and safety in Nepal, [17] which reported, nearly 68% of workers work more than 40 hours in a week. However, a contrast finding was observed in study from Nigeria [14] where they reported only 23.72% works more than 8 hours a day. These findings suggest there is poor implementation of ILO and OSHA (Occupational Safety and Health Administration) act on workplace in Nepal, also probably reflects the indirect poverty, which pulls them to work for more than 8 hours a day. An automobile repair artisan receiving training prior to work was found to be 31.5%. In contrast to this finding, study from Nigeria [14] reported 98% of workers received training prior to work. Of the total, 56% (n = 224) of artisans were aware of at least one occupational hazard. This finding is lower than the results from the study among welders in Zambia (98%), Nepal (90.7%), India (83.3%), and Northern Nigeria (77.9%). [5, 16, 18, 19] Use of at least one PPE at work is found to be 44.3%, which is higher than the study among automobile workers from Ghana (27%) and Nigeria (12.8%) and is lower than the study among welders from India (95.7%) [10, 19, 20] . However, this finding is consistent with the study among welders in eastern Nepal. [5] The result of studies from Nepal, [5] India, [19] and Zambia [18] are in support to our findings where we found educated workers were more aware of occupational hazards. Artisans with higher year of experience were more likely to be aware of occupational hazards. This result is consistent with the study from North Western Nigeria [15] and Northern Nigeria. [21] However, a contrast finding was observed from the study conducted in Nepal, [5] India, [19] and Zambia. [18] . Automobile repair artisans receiving prior training to work were three times more likely to be aware of occupational hazards compared with non-prior training workers. Level of educational was identified as significant factor for use of PPE at work. This finding is supported by the study from Zambia. [18] In contrast to this, findings from different setting [5, 6, 20] have showed education is not significant with PPE use. Workers who had prior training to work were twice more likely to use PPE compared to those who did not receive any training prior to work in automobiles. Automobile repair artisans being aware of occupational hazard were three times more likely to use PPE at work. This finding is consistent with the study among welders from eastern Nepal. [5] conclusIon Our study provides the ground picture of awareness level and use of safety measures (PPE) among the automobile repair artisans in urban Nepal. This study reveals 56% of awareness level and 44.3% of PPE use among the artisans in Kathmandu. This level of awareness and PPE use is insufficient, and probably highlights unsafe worksite environment to the workers. Our study insists the need of awareness raising interventions and prior training to work for raising the awareness on occupational safety and health among the artisans with an aim of promoting health and well-being of the workers.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest. 
rEfErEncEs
